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        Cadmium is a toxic naturally occurring element that affects 

numerous organ systems in humans, the present study was 

designed to study the role of bee pollen and selenium against 

cadmium chloride induced immunotoxicity and Hepatotoxicity in 

male albino rats.  

       Forty (40) male albino rats were used for the experiment. 

Group I was intraperitoneal (i.p.) Injected with saline solution, G2 

(i.p.) Injected with CdCl2 (1 mg/kg b.w.), G3 were (i.p.) Injected 

with CdCl2 (1 mg/kg b.w.) and then receive selenium (i.p.) 

Injection at a dose of (0.5 mg/kg/day). G4 (i.p.) Injected with 

CdCl2 (1 mg/kg b.w. day by day) and then received bee pollen 

orally at a dose of (10 g/kg/day). Animals were exposed to 

treatment once daily for 10weeks. After the last day of treatment, 

animals were sacrificed and blood samples collected for 

hematological analysis and serum separated for serum liver 

enzymes analysis and the liver separated for oxidative stress 

analysis. Results obtained in this present study revealed a 

significant increased at (p>0.05) in WBCs, Monocyte , 

Lymphocyte , Granulocyte and The activities of IgG and IgM, 

aspartate aminotransferase (AST), alanine transferase (ALT) 

,alkaline phosphatase (ALP), (Total- Direct) bilirubin and 

Malondialdehyde (MAD), while showed a significant decreased at 

(p>0.05) in albumin and protein, Glutathione (GSH), Superoxide 

dismutase (SOD) and Catalase (CAT) in group treated with CdCl2 

only when compared with normal group. However, Effects of bee 

pollen and selenium  on immunotoxicity and hepatic injury due to 

cadmium-induced oxidative stress  revealed a significant decreased 

at (p>0.05) in WBCs, Monocyte, Lymphocyte and The activities of 

IgG  except Granulocyte and IgM revealed an insignificant 

decreased also aspartate aminotransferase(AST), alanine 

transferase (ALT) ,alkaline phosphatase (ALP), (Total- Direct) 

bilirubin and Malondialdehyde (MAD) showed a significant 

decreased at (p>0.05), while Total protein, Albumin, Glutathione 

(GSH), Superoxide dismutase (SOD) and Catalase (CAT) showed 

a significant increased at (p>0.05)  when compared with control 

group. It is concluded that the bee pollen and selenium have 

antioxidant properties. 
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INTRODUCTION 
          Toxicity due to overwhelming 

metals like lead, cadmium, mercury and 

so on is all around recorded in the 

literature. (Leonard et al., 2004). 

Mechanism of heavy metal toxicity may 

be multifactorial. One of the important 

mechanisms behind toxicity of heavy 

metal has been ascribed to the 

generation of the reactive oxygen 

species (ROS) by heavy metal which 

leads to oxidative stress induced organ 

injury. Studies presented an indication 

that metals may interact with nuclear 

proteins and DNA causing oxidative 

stress of biological macromolecules 

(Flora et al., 2004).  Friberg et al., 

(1992) reported that cadmium (Cd) is 

heavy metal, it known to be present in 

water, air, food and even cigarette 

smoke. Also, it is an industrial pollutant 

from battery, plastic and fertilizer 

industries (Stohs and Bagchi, 1995). 

Reactive oxygen species (ROS) are an 

inescapable result of cell breath causing 

oxidation of lipids, nucleic acids and 

proteins, and ROS harm is a basic 

reason for illness, including malignancy, 

inflammatory, and neurodegenerative 

sicknesses (Cadet et al., 2005; Valko et 

al., 2006 and de Flora et al., 2007). 

Several researches have indicated that 

Cd can stimulate the formation of 

reactive oxygen species (ROS) and 

induce damage to various tissues 

(Alvarez et al., 2007and Thompson and 

Bannigan, 2008) it is One of the most 

dangerous toxins for the environment 

and occupational toxins. It is found in 

drinking water in food and atmospheric 

air due to its use in industry (Buchet et 

al, 1990). Cadmium is accounted for to 

be extremely dangerous to biological 

system, the erythrocytes, kidney, brain, 

liver and testes are considered, to the 

most susceptible in the case of exposure 

to cadmium become this heavy metal 

aggregate in these cells of these organs 

(Jarup et al., 1998). Heavy metals are 

generally immunotoxin, among the 

many effects displayed (Villanueva et 

al., 2000) Also cadmium particularly, 

has been shown to initiate issue in the 

humoral and cellular immune responses.  

(Kataranovski et al., 1998; Dan et al., 

2000 and Marth et al., 2001). 

     Protection of cells from Cd-induced 

oxidative stress caused by ROS and free 

radicals is in the form of both enzymatic 

and non-enzymatic defense mechanisms 

existing in the cell (Droge, 2002), in 

current years several compounds with 

antioxidant properties have been found 

to be beneficial and may protect or 

restore physiological function in heavy 

metals-induced oxidative damage. So 

Antioxidants ameliorate oxidative harm 

caused by ROS, and research has 

concentrated on the role of antioxidants 

for the treatment and prevention of 

disease.     

Accordingly, natural products and 

customary medicines with developed 

efficacy and safety profiles are needed 

as a substitute for chemical therapeutics. 

It is represented that several of natural 

products have been appeared to protect 

against liver damage, and many possess 

one or a combination of antioxidant, 

immune modulatory, antifibrotic or 

antiviral activities (Seeff et al., 2001; 

Lee and Jeong, 2002 and Shin et al., 

2006). Selenium (Se) utilized as 

nourishing supplements, is the 

fundamental components in practically 

all biological systems. Yuan and Tang, 

(1999) and Akhtar et al., (2009) detailed 

that Se has the ability to counteract free 

radicals and ensure the structure and 

capacity of proteins, DNA and 

chromosomes against oxidation damage 

This protection includes the capability of 

Se to alter the distribution of Cd in 

tissues and induces binding of the Cd-Se 

complexes to proteins, which are similar 

to metallothioneins 

 ( Jamba et al., 1997and Combs and 

Gray, 1998). Also, Bee products are 

thought of to be a possible supply of 

natural antioxidants capable of 

counteracting the consequences of 

oxidative stress causative the pathologic 

process of diverse diseases. It is believed 

that the bee products are massive 

sources of antioxidants also bee pollen is 

one in every of the richest and purest 

natural foods that way ever discovered; 
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the tremendous nutritional and healthful 

worth of the pollen has been used for 

hundreds of years. Bee pollen is a 

perfectly well-adjusted food and its 

contents is rich in enzymes, amino acids, 

hormones, proteins, minerals, fats, 

carbohydrates, a considerable amount 

of, phytochemicals, vitamins, phenolic 

substances and significant quantities of 

antioxidant agents (Bogdanov, 2004; 

Eraslan, et al., 2010 and Hegazi, 2012). 

The chemical composition of the bee 

pollen depends on its botanic and 

geographical properties. Pollen contains 

regarding 1–5% total phenolic 

substances that embody totally different 

subtypes like flavonoids, anthocyanins, 
tannins and phenolic acids. They exhibit 

a good range of biological activities as 

well as antioxidant, anti-inflammatory, 
antiatherogenic, antimicrobial, 

antithrombotic and anticarcinogenic 

activities (Nagai et al.,2001; Eraslan, 

2009; Eraslan, et al., 2010 and Hegazi, 

2012) So The aim of this study was to 

investigate the oxidant status in 

cadmium chloride (CdCl2)-induced 

hepatotoxicity change and the 

antioxidant effect of selenium and bee 

pollen supplementation on the 

experimental model (Rats). 

  MATERIALS AND METHODS 

Materials  

1-Animals 

   40 adult male albino rats weighting 

approximately (200±20g) , They 

were allocated in stainless steel cages 

in an automatically, illuminated and 

thermally controlled room (22- 25°C 

and 12 hrs light / dark cycle) at the 

Animal House, Faculty of Science, 

south valley University, Qena, 

Egypt. They fed on adequate stable 

commercial balanced diet. 

2-Experimental Treatments: 

       After the acclimation period of 

one week, the experimental animals 

were divided at random into 4 groups 

10 animals of each group. 

     G1 (Normal group): rats were 

intraperitoneal (i.p.) Injected with 

only saline solution (NaCl 0.9%), 

this group served as a normal group 

for 10 weeks. 

     G2 (Control group): rats were 

intraperitoneal (i.p.) Injected with 

CdCl2 (1 mg/kg b.w.)  For 10 weeks. 

     G3 the third group: rats were 

intraperitoneal (i.p.) Injected with 

CdCl2 (1 mg/kg b.w.) and then 

received selenium (Na2SeO3) 

intraperitoneally (i.p.) Injection at a 

dose of (0.5 mg/kg/day) for 10weeks. 

     G4 the Fourth group: rats were 

intraperitoneal (i.p.) Injected with 

CdCl2 (1 mg/kg b.w. day by day) and 

then received bee pollen orally at a 

dose of 10 g/kg/day for 10weeks. 

    At the end of the experimental 

period, rats were sacrificed under 

ether anesthesia. Blood for 

hematological analysis was collected 

in tubes containing EDTA as an 

anticoagulant, another Blood samples 

were collected in clean dry non-

heparinized centrifuge tubes. Sera 

were separated by centrifugation at 

4000 rpm for 20 min, and frozen at -

20°C for future biochemical analysis. 

Liver Tissue Was Homogenized as 

Following: 

a) Prior to dissection, perfuse tissue 

with phosphate buffer saline (PBS) 

solution pH=7.4 containing 0.16 

mg/ml heparin to remove any red 

blood cells and clots. 

b) Homogenize the tissue in 5-10 ml 

cold buffer (i.e., 50 mM potassium 

phosphate, pH7.5 1mM EDTA and 

1gm∕100ml of poly phenylpyridine) 

per gram tissue in pastel 

homogenizer. 

C) Centrifuge at 4000 rpm for 15min 

at 4ºc. 

d) Remove the supernatant for assay 

and store on ice. If not assaying on 

the same day, freeze the supernatant 

at - 80ºc, the sample will be stable 

for at least one month. 

Methods 
       The hematological evaluation 

consisted of white blood cells 

(WBCs), Monocyte, Lymphocyte 

and Granulocyte using the automatic 

machine (coulter counter). 

Determination of IgG and IgM were 

determined by (ELIZA) method. All 
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biochemical parameters (GPT, GOT, 

ALP , (Total- Direct)Bilirubin, 

protein  and albumin, MDA, and 

antioxidant enzymes (GSH and 

CAT) were determined using 

available kits brought from Bio-

diagnostic Co. Giza .Egypt. 

Determination of Serum (GPT and 

GOT) was determined by a 

colorimetric kinetic method 

described by (Reitman and Frankel, 

1957). The level of Serum Alkaline 

Phosphates (ALP) was determined 

by the colorimetric method using EC 

3.1.3.1 kits which obtained from, 

Bio-diagnostic Co. Giza, Egypt. This 

method described by (Bolfield and 

Goldberg, 1971). And protein level 

was detected according to the Biuret 

method described by (King and 

Wooton., 1964). While albumin 

concentration was determined in 

serum according to the method of 

(Doumas et al.,1971).  According to 

the method of (Walter and Gerade, 

1970), direct bilirubin concentration 

was also determined in serum, while 

total bilirubin was determined 

according to (Schmidt and 

Eisenburg,1975). Determination of 

MDA was carried out according to 

the method of (Ohkawa et al., 1979), 

while GSH was determined by the 

colorimetric method described by 

(Beutler et al., 1963), and CAT was 

determined by the colorimetric 

method described by (Aebi, 1984). 

Statistical Analysis: 

    The obtained data were expressed 

as mean ± standard deviation (SD). 

All data were analyzed statistically 

using one-way analysis of variance 

(ANOVA) The results were 

considered statistically significant 

when p <0.05.Statistical Package for 

Social Sciences (SPSS) for Windows 

version 12.0 software was used for 

this analysis.  

RESULTS 
A - Immune Analysis. 

1- The Effect of Cadmium Chloride 

(CdCl2) (l mg/kg B.W.), 

Selenium(0.5mg/kg B. W.) and pollen 

(10g/kg B. W.) on WBCs, Monocyte, 

Lymphocyte, Granulocyte and The 

Activities of IgG and IgM in Male 

Albino Rats Post-Injected With 

Cadmium Chloride (CdCl2) (l mg/kg 

B.W.). 

        The results are recorded in table1 

showed a significant increase in WBCs, 

Monocyte, Lymphocyte, Granulocyte 

and the activities of IgG and IgM at 

(p<0.05) in rats injected with cadmium 

chloride (CdCl2) when compared with 

normal group. an improvement effect 

observed in the previous parameters 

when the experimental rats were given 

Selenium(0.5mg/kg B. W.) after injected 

with cadmium chloride (CdCl2) which 

indicated by a significant decrease when 

compared with control animals and it 

became near to normal animal except 

Granulocyte, IgG and IgM not reach to 

normal animals. Significant changes 

were observed as indicated in table 1 the 

WBCs, Monocyte, Lymphocyte and the 

activities of Igg showed significant 

decrease at (p<0.05) while Granulocyte  

and IgM showed an insignificant 

decrease in rats injected with cadmium 

chloride (CdCl2) given pollen (10g/kg 

B. W.) when compared with the control 

animals. 

B- Biochemical Analysis: 

Liver Functions: 

2- The Effect of Cadmium Chloride 

(CdCl2) (l mg/kg B.W.), Selenium 

(0.5mg/kg B. W.) and Pollen (10g/kg 

B. W.) on Serum GPT, GOT, ALP, 

(Total- Direct) Bilirubin Activities, 

Protein  and Albumin Level in Male 

Albino Rats Post Injected With 

Cadmium Chloride (CdCl2) (l mg/kg 

B.W.). 

As recorded in table (2) hepatic 

injury induced by cadmium chloride 

(CdCl2) caused a significant increase in 

the enzyme's activities (GPT, GOT, ALP 

and (Total and Direct) Bilirubin) while 

albumin and protein showed a 

significant decrease when compared 

with the normal rats. Significant changes 

were observed when the experimental 

rats injected with cadmium chloride 

given Selenium (0.5mg/kg B. W.) as 

indicated in table 2 the serum activities 

of GPT, GOT, ALP and (Total and 

Direct Bilirubin) showed a significant 

decrease while Albumin and protein 

showed a significant increase when 

compared with the control animals.  
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      Also when the experimental rats 

injected with cadmium chloride given 

pollen (10g/kg B. W.) showed the 

ameliorative effect on the hepatic injury 

induced by cadmium chloride which 

indicated by the significant decreases in 

activity of GPT, GOT, ALP and (Total-

Direct)Bilirubin), and a significant 

increase in the albumin and protein  

activities were when compared with the 

control animals . But when the treated 

animals compared with the normal rats 

the results are recorded revealed that 

GPT, GOT, ALP and (Direct Bilirubin) 

activities were still significant increases 

but the albumin, protein and (Total 

Bilirubin) activities improved and 

become near to normal. 

C- Liver Homogenate Biochemical 

Analysis. 

 3-The Effect of Cadmium Chloride 

(CdCl2) (l mg/kg B.W.), 

Selenium(0.5mg/kg B. W.) and Pollen 

(10g/kg B. W.) on Lipid Peroxidation 

Malondialdehyde (MDA), Glutathione 

(GSH) and  Catalase Concentration of 

Liver Tissue in Male Albino Rats Post 

Injection With Cadmium Chloride 

(CdCl2) (l mg/kg B.W.(. 

         The results recorded in Table 3 

indicated that the concentration of liver 

MDA was significant increased 

associated with significantly decreased 

in GSH and catalase activities in rats 

injected with cadmium chloride (CdCl2) 

when compared with normal rats. While 

the administration of 

Selenium(0.5mg/kg B. W.) and Pollen 

(10g/kg B. W.) with CdCl2 caused a 

significant decrease of liver MDA, on 

the other  hand GSH and catalase were 

significant increase when compared with 

control animals. But when compared 

with the normal rats the results indicated 

that MDA was still significant increases 

but GSH and catalase concentration 

were improved and become near to 

normal animal. 

 

Table(1): The effect of cadmium chloride (CdCl2) (l mg/kg B.W.), Selenium(0.5mg/kg 

B. W.) and pollen (10g/kg B. W.) on WBCs, Monocyte, Lymphocyte, 

Granulocyte and The activities of IgG and IgM in male albino rats post-injected 

with cadmium chloride (CdCl2) (l mg/kg B.W.). 

 
The results presented the mean  S.D. of 10 rats  

    +significant increase at (p0.05).                         a → significantly different from normal rats. 

–     significant decrease at (p0.05).                        b → significantly different from control rats. 
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Table(2): The effect of cadmium chloride (CdCl2) (l mg/kg B.W.), Selenium(0.5mg/kg 

B. W.) and pollen (10g/kg B. W.) on serum GPT, GOT, ALP , (Total- 

Direct)Bilirubin activities, protein  and albumin level in male albino rats 

post-injected with cadmium chloride (CdCl2) (l mg/kg B.W.). 

 
The results presented the mean  S.D. of 10 rats  

+     significant increase at (p0.05).                        a → significantly different from normal rats. 

–     significant decrease at (p0.05).                       b → significantly different from control rats. 

 
Table 3: The effect of cadmium chloride (CdCl2) (l mg/kg B.W.), Selenium(0.5mg/kg B. 

W.) and Pollen (10g/kg B. W.) on lipid peroxidation  malondialdehyde  

(MDA), Glutathione  (GSH) and  Catalase concentration of liver tissue in male 

albino rats post injection with cadmium chloride (CdCl2) (l mg/kg B.W.). 

 
The result presented the mean  S.D. of 8 rats  

+    Significant increase at (p0. 05).                         a → significantly different from normal rats. 

–     Highly significant decrease at (p0.05)             b → significantly different from control rats. 

 

 

DISCUSSION 

        Recently a lot of attention has 

been focused on protective role and 

mechanism of action of naturally 

occurring compounds in the 

biological system. Selenium and Bee 

pollen and other bioactive 

compounds is known to have 
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antioxidative effects (Toufektsian et 

al., 2000; Leja et al., 2007 and 

Ramoutar et al., 2007). 

        In the present work, we have to 

study the effect of Bee pollen and 

Selenium on liver damage and 

immunotoxicity induced by cadmium 

chloride (CdCl2). 

       Cadmium is one in all the 

foremost harmful industrial and 

environmental serious metals, to 

which humans are exposed through 

contaminated foods, water. Chronic 

cadmium poisoning can  result in 

nephrotoxicity, cardiovascular 

diseases, osteoporosis and testicular 

necrosis, prostatic and testicular 

cancers (Oteiza et al., 1999 and 

Shaikh and Tang, 1999). Its 

intracellular accumulation makes 

oxidative stress resulting in 

hepatocellular injury via 

displacement of redox-active metals, 

depletion of redox scavengers, 

inhibition of anti-oxidant enzymes 

and inhibition of the electron 

transport chain leading to 

mitochondrial destruction (Patra et 

al., 2011; Adiele et al., 2012 and 

Nair et al., 2013). 

      Heavy metals are an outstanding 

category of immunotoxins connected 

with each specific and nonspecific 

immunoenhancement and 

immunosuppression. As a result of 

this capacity to change immune 

system homeostasis, some heavy 

metals have been implicated as 

causative agents or aggravating 

factors in the improvement of 

compound hypersensitivity, allergy, 

and autoimmune disease or in 

increased susceptibility to infections 

(Druet, 1995; Lawrence and 

McCabe, 2002 and Peden, 2002). Be 

that as it may, the immunotoxin 

properties of most heavy metals are 

not all around reported, and in all 

cases, the underlying mechanisms 

are only poorly understood. 

      Pillet et al., (2006) reported that 

the mice treated with Cd chloride 

which caused depth changes in 

immune system. Likewise, Cd 

immunotoxicity has been reported in 

humoral response after chronic 

exposure (Blakley et al., 1985) the 

immune-sensitizing and immune-

stimulating properties of cadmium 

and lead are still not understood. In 

fact, much of the existing data 

actually suggest a suppressive role 

for both these metals on immune 

function (Cook et al., 1975; Fujimaki 

et al., 1983; Descotes, 1992; 

Fischbein et al., 1993; Ritz et al., 

1998 and Sarasua et al., 2000). 

      In the present study rats were 

intraperitoneal (i.p.) Injected with 

CdCl2 (1 mg/kg b.w.) for 10 weeks 

showed a significant increase in 

WBCs, Monocyte, Lymphocyte and 

Granulocyte at (p<0.05) when 

compared with normal group. Those 

findings were agreed with the results 

of previous studies (Horiguchi, 2007 

and Shata et al., 2014). Christensen 

et al., (1978) reported that in fish, 

total leucocytes reacted to totally 

different stressors together with 

infections and chemical irritants. The 

significant increase of lymphocytes 

and the white blood cells were 

detected in fish exposed to CdCl2. 

Increased WBCs has been 

recommended because of stimulated 

lymphopoiesis and enhanced release 

of lymphocyte from lymphoid 

tissues. Such lymphocyte response in 

the presence of poisonous substances 

may be related to pollutant-induced 

tissue injury and severe disturbance 

of the non-specific immune system 

leading to increased production of 

leucocytes (Das and Mukherjee, 

2003). Also, Yagminas et al., (1990) 

showed that the leukocytosis has 

been attributed to the lead-induced 

inflammation. The relationship 

between antioxidant and immune 

cells may be explained with the fact 

that the immune cell function is 

linked to the release of Reactive 

Oxygen Species (ROS) even though 

this ROS is involved in the microbial 

and cytotoxic activity of immune 
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cells, excessive amount of it is 

harmful for immune cells as it attack 

cellular components and lead to cell 

damage or death. Immunoglobulins 

are synthesized by plasma cells and 

to some extent by lymphocytes. Five 

classes of immunoglobulins have 

been recognized – IgG, IgA, IgM, 

IgD, and IgE from them IgG, IgA 

and IgM are major and IgD and IgE 

are minor immunoglobulins.( 

Ananthnarayana and Paniker, 2005) 

In the present study, we 

demonstrated that the 

immunoglobulin profile of IgM and 

IgG was significantly increased in 

CdCl2-treated rats. These results 

agree with Wen et al., (2015) showed 

that Hyperimmunoglobulinemia is 

often discovered in patients with 

chronic liver diseases. However, the 

precise mechanism underlying the 

high level of antibody formation is 

not fully understood, they deliver 

indication for the functional role of 

the liver and also the stimulation of 

plasma cell production in 

hyperimmunoglobulinemia. The liver 

is an organ with major innate 

immunity and acts as an organ wall 

or a filter between the 

gastrointestinal tract and the 

remainder of the body. Intrinsic 

immunity is additionally concerned 

within the pathogenesis of liver 

cirrhosis (Racanelli and Rehermann, 

2006). The exact mechanism 

underlying the high levels of 

antibody-formation are isn't 

absolutely understood. Previous 

studies show that 

hyperimmunoglobulinemia in the 

systemic circulation is most closely 

related with chronic HBV infection 

(Tsai et al.,1990; Tsai et al., 1998 

and Abbott  et al.,2007). Wen et al., 

(2015) showed that the chronic liver 

diseases also showed high levels of 

serum immunoglobulin, which 

means that the occurrence of high 

levels of immunoglobulin is related 

with factors or mechanisms other 

than HBV infection. Triger and 

Wright, (1973) pointed to the 

damaged liver could lose its filtering 

capability and permit several gut 

antigens and endotoxins to access the 

immune system, which might lead to 

the augmented synthesis of 

immunoglobulins. 

        The ROS can be scavenged by 

antioxidants leading to improve 

immune cell functions (De la Fuente 

and Victor, 2000; Victor et al., 2003 

and Barillari et al., 2005). 

Antioxidants are very essential to 

immune defense and animal health, 

consequently, to their production 

capacity (Chew, 1995). Natural 

antioxidant was found to stimulate 

cell-mediated immunity of rabbits 

(El-Kholy et al., 2008).In the present 

study the administration of 

selenium(0.5mg/kg B. W.) and 

pollen (10g/kg B. W.)  after injected 

with cadmium chloride (CdCl2) 

which indicated a significant 

decrease in WBCs, Monocyte, 

Granulocyte and The activities of 

IgG when compared with control 

animals, This result confirmed by the 

findings of Mgbenka et al., (2004) 

who founded that the increase in 

mean weekly of total WBC, of rats 

given diet with selenium than the 

non-supplemented rats indicated that 

selenium had an impact on the 

immune system of the rats. The 

increasing of WBCs during a bound 

level is a good indicator of increasing 

immunity efficiency. This result 

confirmed by the findings of (Attia et 

al., 2014) for broiler chicks and 

(Hedia et al., 2007; Attia et al., 2014 

and El-Neney and El-Kholy , 2014) 

for rabbits. WBCs were increased 

significantly this is a good indicator 

of the increase in immune efficiency 

(Swiderek et al., 2006). Bee-pollen 

can enhance immunity (Song et al., 

2005; Liu et al., 2010 and Attia et 

al., 2011). Bee pollen can improve 

the cellular immune responses, 

antibody production speed and 

reinforce the immunological system 

(Song et al., 2005). Enhancements 
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within the immune response might 

be due to including of antioxidant 

and minerals, which present in 

vitamins and flavonoids in bee-

pollen, which have a role in 

enhancing the immune system. 

         In the present study, we 

founded that the injection of CdCl2 

(1 mg/kg b.w.) showed that the 

activities of serum GPT, GOT and 

ALP were significantly increased 

when compared to normal levels. 

Liver enzymes in serum e.g., GPT, 

GOT and ALP are mainly used in the 

evaluation of hepatic damage. So 

The increasing of serum GPT, GOT 

and ALP could be resulting in 

elevated release and escape out of 

these enzymes from the liver cytosol 

into the blood stream may be resulted 

in alteration in the permeability of 

the liver membrane takes place, also 

The elevated activities of these 

enzymes due to ALP is a membrane-

bound enzyme and is released 

unequally depending on the 

pathological phenomenon which 

provides a sign of the liver damage 

effect of this metal (Pari and 

Murugavel, 2005). Transaminases 

(GPT and GOT) play a very 

important role in amino acids 

catabolism and bio-synthesis. They 

are responsible for detoxification 

processes, metabolism and 

biosynthesis of energetic 

macromolecules for various 

important functions (Aly et al., 1997; 

Awad et al., 1998 and Seven et al., 

2004). Similarly, GPT and GOT 

were elevated in rats 

intraperitoneally injected with 

cadmium at a dose of 2mg/kg/day for 

8 days (Meral et al., 2007). 

       Albumin has many important 

functions, such as maintaining 

plasma colloid osmotic pressure, 

anti-oxidation and substances 

transfer (Schoentgen et al., 1986; 

Haefliger et al., 1989 and Sugioet et 

al., 1999). Proteins are necessary 

organic substances needed in tissue 

binding and repair, under extreme 

stress conditions protein supplies 

energy in metabolic pathways and 

biochemical reaction reported the 

(Senthilkumar et al., 2007).In the 

present study, we founded that the 

injection of cadmium chloride 

(CdCl2) (1 mg/kg b.w.) showed a 

significant decreases in total protein 

and serum albumin, compared to 

their normal levels. Normally, the 

reduction of serum proteins and 

albumin levels as shown in Table 1 

indicates liver disease. This 

reduction could be attributed to the 

changes in the metabolism and the 

synthesis of the protein and free 

amino acid in the liver (Li et al., 

2007)The significant decrease in 

serum total protein and albumin may 

also be recognized as impairment of 

hepatocyte functions causing reduced 

cytochrome activity P-450 and 

inhibition of protein metabolism in 

the liver. (Ibiam et al., 2013; Asagba, 

2010).  

        In this study, we founded that 

the injection of cadmium chloride 

(CdCl2) (1 mg/kg b.w.) showed a 

significant increase in Total Bilirubin 

and Direct Bilirubin when compared 

to their normal levels. Raise in 

bilirubin level may be either because 

of elevated RBCs and/or 

haemoglobin breakdown proved to 

type the haematological alterations, 

the rise in plasma total bilirubin may 

result from decreased liver uptake, 

conjugation or increased Bilirubin 

production from hemolysis (Rana et 

al., 1997). or because of hepatic 

injury showed from the irregular 

serum biochemistry. It was indecated 

that increase in serum bilirubin is 

related with free radical releasing 

induced hepatic damage (Sedlak and 

Snyder, 2004). 

       Malondialdehyde (MDA) is a 

terminal product of the lipid 

peroxidation process and the 

determination of levels of MDA 

provides a good measure of lipid 

peroxidation, one of the main 

mechanisms of cell injury leading to 
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necrosis or apoptosis. (Chlubek et 

al., 2003).In the present study we 

indicated that the injection of 

cadmium chloride (CdCl2) (1 mg/kg 

b.w.) showed a significant increase 

of the level of lipid peroxidation 

product, MDA, within the liver tissue 

of rats, that were accompanied by 

increased formation of ROS 

(Ognjanović et al., 2003; Sinha et al., 

2008 and Kanter et al., 2009). This 

study agreed well with the findings 

of (Stohs and Bagachi, 1995) 

      Catalase is a common enzyme 

found in nearly all living organisms 

exposed to oxygen. In the present 

study, catalase activity decreased in 

the liver extracts of the cadmium-

treated group compared to normal 

rats which might be a result of metal 

deficiency. It is known that Cd 

decreases the levels of iron (Fe) in 

the liver (Jurczuk et al., 2004) and 

because Fe is a component of the 

active site of catalase, a decrease in 

Fe might result in a decrease in 

catalase activity. And this agreed 

with the earlier studies (Al-Hashem 

et al., 2009). 

      GSH is a main non-enzymatic 

antioxidant in a living organism, 

which plays an essential role in 

coordinating the body’s antioxidant 

defense process and is found in high 

concentration (Grosshan and Calvin, 

1985). In this study, the level of 

glutathione in the liver tissue 

homogenate of the cadmium - treated 

group was reduced compared to 

control rats, which can be generated 

by cadmium due to their 

consumption in free radicals 

(Koyuturk et al., 2006 and Al-

Hashem et al., 2009). 

        In the present work, we have to 

study the effect of Bee pollen and 

Selenium on liver damage induces by 

CdCl2. It has been detected that 

selenium function through 

participates in the formation of 

selenoproteins, this element 

contributes in various biological 

processes such as antioxidant 

defense, immune responses and 

thyroid hormone production 

(Ognjanovic et al.,2008 and 

Tinggi,2008). Selenium tended to 

alleviate Got, Gpt plasma 

transaminases and ALP as 

demonstrated  by us in the present 

study and this was in accordance 

with (El-Demerdash, 2004 and 

Soudani et al., 2011).The present 

results showed that treatment of 

animals Induced by cadmium 

chloride with selenium showed 

improvement in the level of direct 

and total Bilirubin. These results 

agree with (Hoffman and Heinz, 

1998 and Fatma and Rezk, 2004)who 

reported that the selenium treatment 

caused a significant decrease in 

Direct and Total levels of Bilirubin  

       Which indicated that the 

Selenium has a protective effect on  

liver against Cd-induced toxicity by 

increasing antioxidant enzymes 

activities and decreasing MDA 

(Newairy et al., 2007). 

The results of this study, Treatment 

with Se, were very effective in 

preventing oxidative damage caused 

by cadmium chloride, which led to a 

significant reduction in the level of 

MDA in the liver tissue. This can be 

explained by Se's important role in 

the prevention of lipid peroxidation 

and tissue integrity and function. 

However, treatment with selenium 

significant prevented the CdCl2 

induced depletion of GSH in liver 

indicating the antioxidant effect of 

selenium. Antioxidant enzymes and 

CAT is responsible for the catalytic 

decomposition of hydrogen peroxide 

to molecular oxygen and water 

(Aebi, 1984 and Abdulaziz et al., 

2011). the activities of this 

antioxidant enzymes were a 

significant increase compared to the 

rats treated with cadmium chloride, 

and were very similar to the values 

noted in normal rats. 

       The present study showed that 

the treatment of rats Induced by 

CdCl2 with bee pollen showed 
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improvement in the level of serum 

GOT, GPT, alkaline phosphatase , 

protein , albumin and (direct and 

total) Bilirubin. It can be concluded 

that, groups of bee pollen for 

successive days treatment resulted in 

significant decrease in the level of 

GPT, GOT, ALP enzymes and a 

significant increase in Albumin and 

protein in serum of rats induced 

cadmium chloride when compared 

with the control animals. On the 

other hand, the activities of GOT, 

GPT, ALP and (Direct_ Bilirubin) 

are still higher than the normal 

animal, but the Albumin and (Total_ 

Bilirubin) improved and become near 

to normal animal. 

       Bee pollen is characterised by 

high antioxidative potential, which 

determines its biological activity 

(Kroyer et al., 2001 and Leja et al., 

2007). 

       In the present study showed that 

the liver MDA concentration was 

significantly decreased on the other 

hand GSH and catalase were a 

significant increase when compared 

with control animals. But when 

compared with the normal rats the 

results indicated that MDA, GSH and 

catalase concentration were 

improved and become near to normal 

animal. The antioxidant effects of 

bee products have previously been 

confirmed by several reports 

(Moreira et al., 2008, Ahn et al., 

2009) . Bee pollen has been reported 

to have relatively strong antioxidant 

effects, especially against hydrogen 

peroxide and superoxide radical 

(Nakajima et al., 2009) and had the 

ability for inhibition of nitric oxide 

production (Maruyama et al., 2010). 

Conclusion and Recommendation: 

      The results indicated that Bee 

pollen and selenium showed a good 

improving role against cadmium- 

induced hepatotoxicity, this 

protection is mediated either by 

preventing cadmium - induced 

decline of the antioxidant liver 

defense system or by their direct free 

radical scavenging activity. Thus, 

bee pollen and selenium 

supplementation containing several 

antioxidants can be important for 

people exhibited to low doses of 

cadmium. 

REFERENCES 
Abbott, W.; Gane, E.; Winship, I.; 

Munn, S. and Tukuitonga, C. 

(2007): Polymorphism in intron 

1 of the interferon-gamma gene 

influences both serum 

immunoglobulin E levels and the 

risk for chronic hepatitis B virus 

infection in polynesians. Int. J. 

Immunogenet., 59: 187–195. 

Abdulaziz, M.; Al-Othman, K. S.; 

Gabcr, E. E.; Kareem, Y.; Zeid, 

A. A.; Mourad, A. M.  and John, 

P. G. (2011):Protection of α-

tocopherol and selenium against 

acute effects of malathion on 

liver and kid. Afr. J. Pharm. 

Pharmaco., 5(10): 1263-1271. 

Adiele, R.C.; Stevens, D. and  

Kamunde, C. (2012): 

Differential inhibition of 

electron transport chain enzyme 

complexes by cadmium and 

calcium in isolated rainbow trout 

(Oncorhynchus mykiss) hepatic 

mitochondria. Toxicol. Sci., 127: 

110-19. 

Aebi, H. (1984): Catalase in vitro. In: 

colowick sp. methods in 

enzymology kaplan no (ed.), 

Academic press, new york, vol. 

105 pp.121-126. 

Ahn, M. R.; Kunimasa, K.; 

Kumazawa, S.; Nakayama, T.; 

Kaji, K.; Uto, Y.; Hori, H.; 

Nagasawa, H. and Ohta, T. 

(2009): Correlation between 

antiangiogenic activity and 

antioxidant activity of various 

components from propolis. Mol. 

Nutr. Food Res., 53: 643-651.  

Akhtar, M. S.; Farooq, A. A. and 

Mushtaq, M. ( 2009): Serum 

concentrations of copper, iron, 

zinc and selenium in cyclic and 

anoestrus Niliravi buffaloes kept 



Effect of selenium and bee pollen against hepatotoxicity induced by cadmium 

 

13 

under farm conditions. Pak. Vet. 

J., 29: 47-48.  

AL-hashem, F.; Dallak, M.; Bashir, 

N.; Abbas, M.; Elessa, R.; 

Khalil, M.  and AL-khateeb, M. 

(2009): Camel's milk protects 

against cadmium chloride 

induced toxicity in white albino 

rats. Am. J. Pharmacol. 

Toxicol.,4: 107-117. 

Alvarez, S. M.; Gómez, N. N.; 

Scardapane, L.; Fornés, M. W. 

and Giménez, M. S. (2007): 

Effects of chronic exposure to 

cadmium on prostate lipids and 

morphology. Bio. metals., 20(5): 

727–741.  

Aly, N. M.; Abou-El-khear,  R.K. 

and El-Bakary,  A.S. (1997): 

Immunological, haematological 

studies on albino rats treated 

with warfarin. J. Alex. Sci. 

Exch., 18: 265–275. 

Ananthnarayana, R.and Paniker, 

J.C.(2005): Text Book of 

Microbiology. 7th ed. Chennai: 

Orient Longman Private. 

Asagba, S. (2010): Alteration in the 

activity of oxidative enzymes in 

the tissues of male wistar albino 

rats exposed to cadmium. Int. J. 

Occup. Med. Environ. Health., 

23: 55-62. 

Attia, Y. A.; El-Hanoun, A. M.; 

Bovera, F.; Monastra, G.; El-

Tahawy, W. S. and Habiba, H. I. 

(2014b): Growth performance, 

carcass quality, biochemical and 

haematological traits and 

immune response of growing 

rabbits as affected by different 

growth promoters. J. Anim. 

Physiol. Anim. Nutr., 98: 128-

139.  

Attia, Y. A.; El-Hanoun, A. M.; 

Bovera, F. (2011): Effect of 

different levels of bee pollen on 

performance and blood profile of 

New Zealand White bucks and 

growth performance of their 

offspring during summer and 

winter months. J. Anim. Physiol. 

Anim. Nutr., 95: 17-26.  

Attia, Y. A.; Abd Al-Hamid, A. E.; 

Ibrahim, M. S.; Al-Harthi, M. 

A.; Bovera, F. and El-Naggar, A. 

(2014a): Productive 

performance, biochemical and 

hematological traits of broiler 

chickens supplemented with 

propolis, bee pollen and mannan 

oligosaccharides continuously or 

intermittently. Livest. Sci., 164: 

87-95. 

Awad, M. E.; Abdel-Rahman, M. S. 

and  Hassan, S. A.(1998): 

Acrylamide toxicity inisolated 

rat hepatocytes. Toxicol. In 

Vitro, 12: 699–704. 

Barillari, J.; Canistro, D.; Paolini, M.; 

Ferroni, F.; Pedulli, G. F.; Iori, 

R. and Valgimigli, L. (2005): 

Direct antioxidant activity of 

purified glucoerucin, the dietary 

secondary metabolite contained 

in rocket (Eruca sativa mill.) 

seeds and sprouts. J. Agric. 

Food Chem., 6: 2475-2482.  

Beutler, E.; Duron, O. and Kelly, B. 

(1963): Improved method for the 

determination of blood 

glutathione. J. Lab. Clin. Med., 

61: 882-888. 

   Blakley,  B. R. (1985): The effect of 

CdCl2 on the immune response 

in mice. Can J Comp Med., 

49:104–8.  

Bolfield, A. and Goldberg, D.M. 

(1971): Colourimetric 

determination of alkaline 

phosphatase activity. Enzyme, 

12: 561-568. 

Buchet, J. P.; Lauwerys, R.; Roels, 

H.; Bernard, A.; Bruaux, P.; 

Claeys, F.; Ducoffre, G.; de 

Plaen, P.; Staessen, J.; Amery, 

A.; Lijnen, P.; Thijs, L.; Rondia, 

D.; Sartor, F.; Saint Remy, A. 

and Nick, L. (1990): Renal 

effects of cadmium body burden 

on the general population. 

Lancet., 336: 699-702. 

Cadet, J.; Sage, E. and Douki, T. 

(2005): Ultraviolet radiation 

mediated damage to cellular 

DNA. Mutat. Res., 571: 3-17.  



Abd-El Reheem A. El Shater et al. 14 

Chew, B. P. (1995): Antioxidant 

vitamins affect food animal 

immunity and health. J. Nutr., 

125: 1804S-1808S.  

Chlubek, D.; Grucka-mamczar, E.; 

Birkner, E.; Polaniak, R.; 

Stawiarska-pieta, B. And 

Duliban, H. (2003): Activity of 

pancreatic antioxidative 

enzymes and malondialdehyde 

concentrations in rats with 

hyperglycemia caused by 

fluoride intoxication. J. Trace. 

Elem. Med. Biol., 17(1): 57-60. 

Christensen, G. M.;Fiandt, J. T. and 

Poeschl, B. A. (1978): Cells, 

proteins and certain physical-

chemical properties of brook 

trout (Salvelinus fontalis) blood, 

J. Fish. Biol.,1251.  

Combs, G. F. Jr. and Gray, W. P. 

(1998): Chemopreventive 

agents: Selenium. Pharmacol. 

Ther.,79: 179-192.  

Cook, J. A.; Hoffmann, E. O. and 

Luzio, N. D. (1975): Influence 

of lead andcadmium on the 

susceptibility of rats to bacterial 

challenge. Proc. Soc. Exp. Biol. 

Med., 150: 741–747. 

Dan, G.; Lall, S. B. and Rao, D. N. 

(2000): Humeral and cell 

mediated immune response to 

cadmium in mice. Drug Chem. 

Toxicol., 23: 349-60. 

Das, B. K. and Mukherjee, S. C. 

(2003): Toxicity of cypermethrin 

in Lobeo rohita fingerlings, 

Biochemical enzymatic and 

haematological consequences, 

Comp, Biochem, Physiol., 134 

109. 

De Flora, S. and Izzotti, A. (2007): 

Mutagenesis and cardiovascular 

disease: Molecular mechanisms, 

risk factors, and protective 

factors. Mutat. Res., 621: 5-17. 

De la Fuente, M. and Victor, V.M. 

(2000): Anti-oxidants as 

modulators of immune function. 

Immunol. Cell Biol., 78: 49-54. 

Descotes, J. (1992): 

Immunotoxicology of cadmium. 

IARC Sci. Publ., 118: 385– 390. 

Doumas, B.T.; Watson, W. A.; 

Biggs, H. G.( 1971): 

Determination of serum 

albumin. J Clin. Chem. Acta., 

31: 87-89. 

Droge, W. (2002): Free radicals in 

the physiological control of cell 

function. Physiol. Rev., 82 (1): 

47-95. 

Druet, P. (1995): Metal-induced 

autoimmunity. Hum. Exp. 

Toxicol.,14,120–121. 

El-Demerdash, F. M.; Yousef, M. I.; 

Kedwany, F. S. and Baghdadi, 

H. H. (2004): Cadmium-induced 

changes in lipid peroxidation, 

blood hematology, biochemical 

parameters and semen quality of 

male rats: protective role of 

vitamin E and B-carotene. Food. 

Chem. Toxic., 42: 1563–1571. 

El-Kholy, K. H.; El-Aasar, T. A.; 

Hanaa, A. and El-Damrawy, S. 

Z.  (2008): Some physiological 

and immunological responses of 

rabbits fed diets contained 

Salvadora persica. Egypt. J. 

Rabbit Sci., 18: 15-29. 

El-Neney, B. A. and El-Kholy, K. H. 

(2014): Effect of natural additive 

(bee pollen) on immunity and 

productive and reproductive 

performances in rabbits. 1-

Growth performance, digestive 

and immune responses in 

growing rabbits. Egypt. Poult. 

Sci. J., 34: 579-606. 

Eraslan, G.;  Kanbur,  M. and Silici, 

S.( 2009 ): Effect of carbaryl on 

some biochemical changes in 

rats: the ameliorative effect of 

bee pollen. Food Chem. 

Toxicol., 47(1): 86–91. 

Eraslan, G.;  Kanbur,  M.; Silici, S. 

and Karabacak, M.(2010): 

Beneficial effect of pine honey 

on trichlorfon induced some 

biochemical alterations in mice. 

Ecotoxicol. Environ. Saf., 73(5): 

1084–1091.  



Effect of selenium and bee pollen against hepatotoxicity induced by cadmium 

 

15 

Fatma, L. R. and Rezk, R. G. (2004): 

Evening Primrose Oil alttenuates 

CertainRadiation Induced 

Functional and structural 

Disorders in Female Rats. Egyp. 

J. Hosp. Med., 16:119-131. 

Fischbein, A.; Tsang, P.; Luo, J. C.; 

Roboz, J. P.; Jiang, J. D. and 

Bekesi, J. G. (1993): Phenotypic 

aberrations of CD3þ and CD4þ 

cells and functionalimpairments 

of lymphocytes at low-level 

occupational exposure to lead. 

Clin. Immunol. Immunopathol., 

66:163–168.  

Flora, S. J. S.; Pande, M.; Kannan, 

G. M. and Mehta, A. (2004): 

Lead induced oxidative stress 

and its recovery following co-

administration of melatonin or 

N-Acetycysteine during 

chelation with succimer in male 

rats. Cell Mol. Biol., 50: 543-

551.  

Friberg, L. ;Elinder, C. and 

Kjellström, T. (1992): Cadmium 

environmental health criteria 

(EHC). Geneva: World Health 

Organization., 134: 1–25.  

Fujimaki, H.; Shimizu, F.; 

Kawamura, R. and Kubota, K. 

(1983): Inhibition ofdelayed 

hypersensitivity reaction in mice 

by cadmium. Toxicol. Lett., 19: 

241–245.  

Grosshans, K. and Calvin, H. L. 

(1985): Estimation of 

glutathione in purified 

population of mouse testigerm 

cells. Biol. Repord.,33:1997-

1205. 

Haefliger, D. N.; Moskaitis, J. E.; 

Schoenberg, D. R. and Wahli, 

W. (1989): Amphibian albumins 

as members of the albumin, 

alpha-fetoprotein, vitamin D-

binding protein multigene 

family. J. Mol. Evol., 29(4): 

344–354. 

Hedia,H. A.; Kamel, I. K.; El-Sbeiy, 

M. S.  and El-Hanoun, A. M.  

(2007): Effect of Egyptian bee 

pollen supplementation on some 

reproductive performance and 

hematobiological constituents of 

female rabbits during winter and 

summer seasons. Proceedings of 

the 4th World Poultry 

Conference., Sharm El-Sheikh, 

Egypt, pp: 579-594. 

Hegazi, A. G. (2012): Medical 

importance of bee products. 

Uludag. Bee Journal, 12: 136–

146. 

Hoffman, D. J. and Heinz, G. (1998): 

Effect of mercury and selenium 

on glutathione metabolism and 

oxidative stress in mallard duck. 

Environ. Toxicol. Chem.,17:161-

166. 

Horiguchi, H. (2007): Anemia 

Induced by Cadmium 

Intoxication,Nihon Eiseigaku 

Zasshi. Japanese J. of Hygien., 

62 (3): 888-904.  

Ibiam, A.U.; Ugwuja, E.I.; Ejeogo, 

C. and Ugwu, O.(2013): 

Cadmium-Induced Toxicity and 

the Hepatoprotective Potentials 

of Aqueous Extract of Jessiaea 

nervosa Leaf. Adv. Pharm. Bull., 

3: 309. 

Jamba, L.; Nehru, B. and Bansal, M. 

P. (1997): Redox modulation of 

selenium binding proteins by 

cadmium exposures in mice. 

Mol. Cell Biochem.,177: 169-

175.  

Jarup, L.; Berglund, M.; Elinder, C. 

G.; Nordberg, G. and Vahter, M. 

(1998): Health effects of 

cadmium exposure: A review of 

the literature and a risk estimate. 

Scand. J. work. Environ. Health, 

24: 1-51. 

Jurczuk, M.; Brzoska, M.M.; 

Moniuszko-Jakoniuk, J.; 

Galazyn-Sidorczuk, M. and  

Kulikowska-Karpinska, E. 

(2004): Antioxidant enzymes 

activity and lipid peroxidation in 

liver and kidney of rats exposed 

to cadmium and ethanol. Food 

Chem. Toxicol., 42: 429-438. 

Kanter, M.; Aksu, B.; Akpolat, M.; 

Tarladacalisir, Y. T.; Aktas, C. 



Abd-El Reheem A. El Shater et al. 16 

and Uysal, H. (2009): Vitamin E 

protects against oxidative 

damage caused by cadmium in 

the blood of rats. Eur. J. Gen. 

Med., 6:154-16. 

Kataranovski, M.; Kataranovski, D.; 

Savic, D.; Jovcic, G.; 

Bogdanovic, Z. and Jovanovic, 

T. (1998): Granulocyte and 

plasma cytokine activity in acute 

cadmium intoxication in rats. 

Physiol. Res., 47: 453-461.  

King, E.J. and Wooton, L.D.(1964): 

Determination of serum total 

protein, micro analysis in 

medical biochemistry .3rd  ED. 

London, J. and A. Churchill 1td. 

Koyuturk, M.; Yanardag, R.; 

Bulkent, S. and Tunali, S. 

(2006): Influence of combined 

antioxidants against cadmium 

induced testicular damage. 

Environ. Toxicol. Pharmacol., 

21:235–240. 

Kroyer, G. and Hegedus, N. (2001): 

Evaluation of bioactive 

properties of pollen extracts as 

functional dietary food 

supplement, Innovative Food 

Sci. Emerg. Technol.,2:171-174.   

Lawrence, D. A. and McCabe, M. J., 

Jr. (2002): Immunomodulation 

by metals. Int. 

Immunopharmacol.,2, 293–302. 

Lee, K. J. and Jeong, H. G. (2002): 

Protective effect of Platycodi 

radix on carbon tetrachloride-

induced hepatotoxicity. Food 

Chem. Toxicol., 40: 517-525. 

Leja, M.; Mareczek, A.; Wyzgolik, 

G.; Klepacz-Baniak, J. and 

Czekonska, K. (2007): 

Antioxidative properties of bee 

pollen inselected plant species. 

Food Chem.,100 (1):237-240. 

Leonard, S. S.; Harris, G. K. and Shi, 

X. L. (2004):  Metal-induced 

oxidative stress and signal 

transduction. Free Rad.  Biol. 

Med., 37: 1921-1942.  

Li, B.; Lawrence,  M.S.; Steven, 

H.H.; Masson, B. and 

Lockridge, O.(2007):  Matrix-

assisted laser 

desorption/ionization time-of-

flight mass spectrometry assay 

for organophosphorus toxicants 

bound to human albumin at 

Tyr411. Anal. Biochem., 

361:263-272. 

Liu, G.;W. Yan and Z. Zeng (2010): 

Application of bee pollen on 

theGallus  feed. J. Bee., 3: 22-

29.  

Marth, E.; Jelovcan, S.; Kleinhappl, 

B.; Gutschi, A. and Barth S. 

(2001): The effect of heavy 

metal on the immune system at 

low concentrations. Int. J Occup. 

Med. Environ. Health., 14(4): 

375386. 

Maruyama, H.; Sakamoto, T.; Araki, 

Y. and Hara, H. (2010): Anti-

inflammatory effect of bee 

pollen ethanol extract from 

Cistus sp. of Spanish on 

carrageenan-induced rat hind 

paw edema. BMC Complement 

Altern Med., 10(30): 1-11. 

Meral, K.; Refiye, Y.; Sehnaz, B. and 

Sevim, T. (2007): The potential 

role of combined anti-oxidants 

against cadmium toxicity on 

liver of rats. Toxicol. Ind. 

Health, 23:393–401. 

Mgbenka, B. O. and Ufele, A. N. 

(2004): Effects of dietary 

supplementation of vitamin E 

and selenium on blood 

parameters of trypanosome-

infected rats (Rattus rattus). J 

Biol Research Biotech., 2 (1):8-

17.  

Moreira, L.; Dias, L. G.; Pereira, J. 

A. and Estevinho, L. (2008): 

Antioxidant properties, total 

phenols and pollen analysis of 

propolis samples from Portugal. 

Food Chem. Toxicol.,46 (11): 

3482-3485.  

Nagai, T.; Sakai, M.; Inoue, R. and 

Suzuki, N. (2001): Antioxidative 

activities of some commercially 

honeys, royal jelly, and propolis, 

Food Chem., 75, 237-240. 



Effect of selenium and bee pollen against hepatotoxicity induced by cadmium 

 

17 

Nair, A.R.; DeGheselle, O.; Smeets, 

K.; Van Kerkhove, E. and  

Cuypers, A. (2013): Cadmium-

induced pathologies: where is 

the oxidative balance lost (or 

not)? Int J Mol Sci.,  14: 6116-

43. 

Nakajima, Y.; Tsuruma, K.; 

Shimazawa, M.; Mishima, S. 

and Hideaki, H. (2009): 

Comparison of bee products 

based on assays of antioxidant 

capacities. BMC Complemen 

Altern Med., 9(4): 1-9. 

Newairy, A. A.; El-Sharaky, A. S. 

and Badreldeen, M. M. (2007): 

The hepatoprotective effects of 

selenium against cadmium 

toxicity in rats. Toxicology.,242 

(1-3):23-30. 

Ognjanovic, B.; Markovic, S. D.; 

Pavlovic, S. Z.; Zikic, R. V.; 

Stajn, A. S. and Saicic, Z. S. 

(2008): Effect of chronic 

cadmium exposure on 

antioxidant defense system in 

some tissues of rats; protective 

effect of selenium. Physiol Res., 

57:403–11.  

Ognjanovic, B. I.; Pavlovic, S. Z.; 

Maletic, S. D.; Zikic, R. V.; 

Stajn, A. S. and Radojicic, R. M. 

(2003): Protective influence of 

vitamin E on antioxidant defense 

system in the blood of rats 

treated with cadmium. Physiol 

Res.,52: 563-70. 

Ohkawa, H.; Ohishi, N. and Yogi, K. 

(1979): Assay for lipid 

peroxidation in animal tissues by 

thiobarbituric acid reaction. 

Anal. Biochem., 95: 351-358. 

Oteiza , P.I.; Adonaylo, V.N.  and  

Keen, C.L. (1999): Cadmium-

induced testes oxidative damage 

in rats can be influenced by 

dietary zinc intake Toxicol., 

137(1): 13-22. 

Pari, L. and Murugavel, P. (2005): 

Role of diallyl tetrasulfide in 

ameliorating the cadmium 

induced biochemical changes in 

rats. Environ. Toxicol. 

Pharmacol.,20:493-500.  

Patra, R.C.; Rautray, A.K. and 

Swarup, D. (2011): Oxidative 

Stress in Lead and Cadmium 

Toxicity and Its Amelioration. 

Vet. Med. Int., 1: 9-15. 

Peden, D. B. (2002): Pollutants and 

asthma: Role of air toxics. 

Environ. Health. Perspect., 

110(4)., 565-568. 

Pillet, S.; D'Elia, M.; Bernier, J.; 

Bouquegneau, J. M.; Fournier, 

M. and Cyr, D. G. (2006): 

Immunomodulatory effects of 

estradiol and cadmium in adult 

female rats. Toxicol Sci.,92: 

423–32. 

Ramoutar, R. R. and Brumaghim, J. 

L. (2007): Investigatingthe 

antioxidant properties of oxo-

sulfur compounds on metal-

mediated DNA damage. Main 

Group Chem., 6:143–153.  

Rana, S. V. and Verma, S. (1997): 

Protective effects of GSH, a-

tocopherol, and selenium on 

lipid-peroxidation in liver and 

kidney of copper fed rats. Bull 

Environ Contam Toxicol., 59: 

152–8. 

Reitman, S. and Frankel, S. (1957): 

A colorimetric method for the 

determination of serum glutamic 

oxalacetic and glutamic pyruvic 

transaminases. Am. J. Clin. 

Pathol., 28: 56-63. 

Ritz, B.; Heinrich, J.; Wjst, M.; 

Wichmann, E. and Krause, C. 

(1998): Effect of cadmium body 

burden on immune response of 

school children. Arch. Environ. 

Health., 53: 272–280. 

Sarasua, S. M.; Vogt, R. F.; 

Henderson, L. O.; Jones, P. A. 

and Lybarger, J. A. (2000): 

Serum immunoglobulins and 

lymphocyte subset distributions 

inchildren and adults living in 

communities assessed for lead 

and cadmium exposure. J. 

Toxicol. Environ. Health., 60: 1–

15. 



Abd-El Reheem A. El Shater et al. 18 

Schmidt, M.; Eisenburg, J. (1975): 

Serum bilirubin determination in 

newborn infants. A new micro-

method for the determination of 

serum of plasma bilirubin in 

newborn infants. Fortschr. Med,. 

93: 1461-1466. 

Schoentgen, F.; Metz-Boutique, M.; 

Jollès, J.; Constans, J. and Jollès, 

P. (1986): Complete amino acid 

sequence of human vitamin D-

binding protein (group-specific 

component): evidence of a three-

fold internal homology as in 

serum albumin and α-fetoprotein 

Biochimica. et Biophysica. Acta. 

(Protein Structure and 

Molecular Enzymology), 871(2): 

189–198.  

Sedlak, T. W. and Snyder, S. H. 

(2004): cellular protection by a 

biliverdin reductase antioxidant 

cycle Pediatrics., 113(6): 1776-

1782.  

Seeff, L. B.; Lindsay, K. L.; Bacon, 

B. I. L. and Kresina, T. F. 

(2001): Complementary and 

alternative medicine in chronic 

liver disease. Hepatol., 34: 595-

603. 

Senthilkumar, P.; Samyappan, K. and 

Deecaraman, M. (2007): Effect 

of heavy metal coper on the 

nutritive value in freshwater 

corb Spiralothelphusa 

hydrodoma, Res. J. Agric. & 

Biol. Sci., 3(6): 775-781.   

Seven A, Güzel S, Seymen O, et al 

(2004(:Effects of vitamin E 

supplementation on oxidative 

stress in streptozotocin induced 

diabetic rats ;investigation of 

liver and plasma.Yonsei Medical 

J., 45(4): 703-710. 

Shaikh, Z. A.; Vu,T. T. and Zaman, 

K. (1999): Oxidative Stress as a 

Mechanism of Chronic 

Cadmium-Induced 

Hepatotoxicity and Renal 

Toxicity and Protection by 

Antioxidants. Toxicol. Applied 

Pharmacol., 154: 256–263. 

Shata,F. Y.; Hassan, S. G.; El-Nattat, 

W. S.; Desouky, H. M.; 

Mohamed, A. H. and Ahmed, A. 

R. (2014): Protective Effects of 

Vitamin E, Selenium and Zinc 

Supplementation on 

Hematological and Some 

Biochemical Parameters in 

Pregnant Rats Exposed to 

Cadmium. Global Journal of 

Pharmacology., 8 (4): 665-672.  

Shin, J. W.; Son, J. Y.; Oh, S. M.; 

Han, S. H.; Wang, J. H.; Cho, J. 

H.; Cho, C. K.; Yoo, H. S.; Lee, 

M. M.; Hu, X. P. and Son, C. G. 

(2006): An herbal formula, 

CGX, exerts hepatotherapeutic 

effects on dimethylnitrosamine-

induced chronic liver injury 

model in rats. W. J. 

Gastroenterol., 12: 6142-6148. 

Sinha, M.; Manna, P. and Sil, P. C. 

(2008): Taurine protects the 

antioxidant defense system in 

the erythrocytes of cadmium 

treated mice. BMB Rep., 41: 

657-663. 

Song, Y. F.; Wang, J. ; S. H. Li and 

C. F. Shang (2005): Effect of 

beepollen on the development of 

digestive gland of broilers. 

Anim. Husb. Vet. Med., 37: 14-

17. 

Soudani, N.; Ben, A. I.; Sefi, M.; 

Boudawara, T. and Zeghal, N. 

(2011): Effects of selenium on 

chromium (Vl) -induced 

hepatotoxicity in adult rats. Exp. 

Toxicol. Pathol., 63 (6): 541-8. 

Stohs, S. J. and Bagchi, D. (1995): 

Oxidative mechanisms in the 

toxicity of metal ions. Free 

Radic. Biol. Med.,18: 321-336.  

Sugio, S.; Kashima, A.; Mochizuki, 

S.; Noda, M. and Kobayashi, K. 

(1999): Crystal structure of 

human serum albumin at 2.5 a 

resolution. Protein Eng. Des. 

Sel., 12(6): 439–446.  

Swiderek, W. P.; K. M. Charon; A. 

Winnicka and J. Gruszczynska 

(2006): Relationship between 

blood lymphocyte phenotype, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sedlak%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=15173506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snyder%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=15173506
http://peds.oxfordjournals.org/content/12/6/439.full
http://peds.oxfordjournals.org/content/12/6/439.full
http://peds.oxfordjournals.org/content/12/6/439.full


Effect of selenium and bee pollen against hepatotoxicity induced by cadmium 

 

19 

DRB1 (MHC class II) gene 

polymorphism and somatic cell 

count in ewe milk. Bull. Vet. 

Inst. Pulawy., 50: 73-77.  

Thompson, J. and Bannigan, J. 

Cadmium (2008): Toxic effects 

on the reproductive system and 

the embryo. Reprod Toxicol., 25 

(3):304–315.  

Tinggi, U. (2008): Selenium: its role 

as antioxidant in human health. 

Environ Health Prev Med., 

13:102–8.  

Toufektsian, M. C.; Boucher, F.; 

Pucheu, S.; Tanguy, S.; Ribuot, 

C. and  Sanou, D. (2000): 

Effects of selenium deficiency 

on the response of cardiac tissue 

to ischemia and reperfusion. 

Toxicology., 148: 125–132.   

Triger,  D.R. and Wright, R. (1973): 

Hyperglobulinemia in liver 

disease. Lancet.  1: 1494–1496. 

Tsai, J.F.; Tsai, J.H. and Chang, 

W.Y.(1990): Relationship of 

serum a-fetoprotein to 

circulating immune complexes 

and complementsin patients with 

hepatitis B surface antigen-

positive hepatocellular 

carcinoma. Gastroenterol.,  25: 

388–393. 

Tsai, J.F.; Margolis, H.S.; Jeng, J.E.; 

Ho, M.S.; Chang, W.Y.; Hsieh,  

M.Y.(1998): Immunoglobulin 

and hepatitis B surface antigen-

specific circulating immune 

complexes in chronic hepatitis B 

virus infection. Clin Immunol 

Immunopathol., 86: 246–251. 

Valko, M.; Rhodes, C. J.; Moncol, J.; 

Izakovic, M.; and Mazur, M. 

(2006): Free radicals, metals and 

antioxidants in oxidative stress-

induced cancer. Chem. Biol. 

Interact., 160: 1–40. 

Victor, V. M.;M. Rocha and M. de la 

Fuente (2003): Regulation of 

macrophage function by the 

antioxidant N -acetylcysteine in 

mouse-oxidative stress by 

endotoxin. Int. 

Immunopharmacol., 3: 97-106.  

Villanueva, M. B. G.; Koizumi, S. 

and Jonai, H. (2000): Cytokine 

production by human peripheral 

blood mononuclear cells after 

exposure to heavy metals. J 

Health Sci., 46: 358-362. 

Walter, M.; Gerade. H. (1970): 

colorimetric method for 

determination bilirubin in serum 

and plasma. Micro. Chem, J., 15: 

231-236. 

Wen Ting Liu; Ying Ying Jing; Zhi 

Peng Han; Xiao Ning Li3; Yan 

Liu; Fo Bao Lai; Rong Li; Qiu-

Dong Zhao; Meng-Chao Wu and  

Li-Xin Wei.(2015): The Injured 

Liver Induces 

       Hyperimmunoglobulinemia by 

Failing to Dispose of Antigens 

and Endotoxins in the Portal 

System.  PLos. ONE, 10(3): 1-

11.  

Yagminas, A.P.; Franklin, C.A.; 

Villeneuve, D.C.; Gilman, A.P.; 

Little, P.B.; Valli, V.E. (1990) 

:Subchronic oral toxicity of 

triethyl lead in the male 

weanling rat. Clinical, 

biochemical, hematological, and 

histopathological effects. 

Fundam. Appl. Toxicol., 15: 

580-596.  

Yuan, X. and Tang C.( 1999): Lead 

effect on DNA and albumin in 

chicken blood and the protection 

of selenium nutrition. J. 

Environ. Sci. Health, 34: 1875–

1887. 

 

 

 

 

 

 



Effect of selenium and bee pollen against hepatotoxicity induced by cadmium 

 

19 

 
ARABIC SUMMARY 

 

الكبدي الناجم عن المناعى و سممالنحل ضد الت وحبوب لقاحتأثير السيلينيوم "

 "ذكور الجرذان البيضاء الكادميوم في

 
 أ.د/عبد الرحيم على الشاطر1, د/ رانا عبد الستار على2, احلام فرغلى راشد 3

جامعة جنوب الوادى -كلية العلوم  -قسم علم الحيوان     
 

 الدراسة صممت وقد ، مالجس أعضاء من العديدوظيفه  على ويؤثر سام عنصر هو الكادميوم     

 كلوريدبواسطه  المستحث الكبدي والتسمم التسمم المناعى ضد والسيلينيوم اللقاح حبوب دور لدراسة الحالية

البيضاء الجرذان ذكور في الكادميوم  

 بمحلول حقنها تم الأولى المجموعة. للتجربة البيضاء الجرذان ذكور من( 04) أربعين استخدام تم

المجموعه  ،يوميا من كلوريد الكادميوم (الجسم وزن من كجم/  مجم1 ) حقنها تموعه الثانيه  المجم ، ملحي

/  مغ 4.0) مقدارها بجرعةحقنت  ثم الكادميوم كلوريد من( الجسم وزن من كجم/  مجم1)  حقنها تمالثالثه 

  الكادميوم كلوريد من( سمالج وزن من كجم/  مجم1)  حقنها تم . المجموعه الرابعهالسيلينيوممن  (.يوم/  كغ

 واحدة مرة للعلاج الحيوانات تعرضت(. يوم/  كجم/  جم 14) مقدارها بجرعة فمويا النحل لقاح تلقيت ثم

 للتحاليل جمعها تم التي الدم وعينات الحيواناتذبح  تم ، العلاج من الأخير اليوم بعد. أسابيع 14 لمدة يوميا

 الإجهاد ليلاتحل الكبد وفصل المصلية الكبدب الخاصة لبيوكيماويةا ليلالتحل المفصولة والمصلة الدموي

 في( P> 0.05) في معنوية زيادة الدراسة هذه في عليها الحصول تم التي النتائج أظهرت. التأكسدي

WBCs و Monocyte و Lymphocyte و Granulocyte و IgG و IgM و Aspartate 

aminotransferase (AST )و alanine transferase (ALT )القلوي والفوسفاتيز (ALP )، 

( p> 0.05) في معنوي انخفاض أظهر بينما ،( MAD) المالونديالدهيد و البيليروبين( المباشر -الإجمالي)

 Catalase وsuperoxide dismutase (SOD ) و ،Glutathione (GSH ) ، والبروتين الألبومين في

(CAT )بـ المعالجة المجموعة في CdCl2 أظهرت فقد ، ذلك ومع. العادية المجموعة مع مقارنةال عند قطف 

 عن الناجم التأكسدي الإجهاد بسبب الكبدية والإصابة المناعية السمية على والسيلينيوم النحل لقاح تأثيرات

 IgG وأنشطة ، Monocyte , Lymphocyte و WBCs في( p> 0.05) في ملحوظا   انخفاضا   الكادميوم

 ألانين ،( AST) الأمين ناقلة الأسبارتات أظهرت كما أيضا   تتأثر لا IgM و Granulocyte عدا فيما

 مالونديالديهيد و( Total- Direct) البيليروبين ،( ALP) القلوي الفوسفاتيز ،( ALT) ترانسفيراز

(MAD )  في ملحوظا   انخفاضا (p> 0.05 )، الجلوتاثيون ، ألومين ، الكلي البروتين أن حين في (GSH )

 مقارنة( p> 0.05) عند معنوية زيادة( CAT)والكاثليز،( SOD) الفائق ديسموتاز مادة وأظهرت

 .للأكسدة مضادة خصائص لديهم والسيلينيوم النحل لقاح أن إلى وخلص. الضابطة بالمجموعة

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


